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1.  INTRODUCTION 


This  is  the  Corrected  Final  Report  on  Increments  A  through  G  of  the  Energy  Engi¬ 
neering  Analysis  Program  (EEAP)  at  New  Cumberland  Army  Depot  (NCAD).  This  proj¬ 
ect  has  been  conducted  under  the  Norfolk  District,  Corps  of  Engineers  Contract 
No.  DACA  65-80-C-0014,  by  PRC  Systems  Services,  Cocoa  Beach,  FL. 

During  Increments  A  and  B,  four  modification  projects  were  recommended  for  fund¬ 
ing  under  the  Energy  Conservation  Investment  Program  (ECIP).  Increment  6  re¬ 
sulted  in  three  recommended  projects  and  Increment  E  determined  the  feasibility 
of  a  new,  coal-fired  central  steam  plant.  Studies  conducted  during  Increments 
C,  D,  and  F  concluded  that  none  of  the  proposed  work  was  economically  feasible 
under  applicable  guidelines. 

2.  EXISTING  ENERGY  CONSUMPTION 


Actual  energy  consumption  at  NCAD  was  determined  from  electricity  billings  and 
from  fuel  oil  delivery  records.  Costs  were  taken  from  contracts  and  service 
agreements  that  were  in  force  at  the  times  the  various  increments  were 
undertaken. 

2.1  BASEWIDE  ENERGY  CONSUMPTION 


Using  conversion  factors  specified  in  the  Army  Facilities  Energy  Plan  and  prices 
in  effect  during  the  year,  the  following  summarizes  the  total  energy  picture  for 
fiscal  year  (FY)  83. 


Fuel 


Consumption 


Dollars  Source  Energy  Units 


Electricity 
Fuel  Oil  No.  2 
Fuel  Oil  No.  6 


40,916,000  kWh  $1,800,000 

168,122  gallons  203,500 

2,160,293  gallons  1,966,000 


474,630  MBtu 
23,320  MBtu 
323,370  MBtu 


$3,969,500  821,320  MBtu 
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2.2  HISTORICAL  FUEL  CONSUMPTION 


Table  1  shows  the  historical  record  of  fuel  consumption  from  FY  75  through  FY  83 
and  projected  consumption  for  the  future.  The  projection  assumes  that  energy 
conservation  measures  recommended  during  this  contract  will  have  been  completed 
and  that  the  other  factors  (including  base  mission)  remain  constant. 

2.3  BUILDING  TYPE:  SOURCE  ENERGY  CONSUMPTION 

Buildings  were  grouped  into  10  categories  for  the  purpose  of  this  study.  Using 
FY  80  as  the  base  year,  the  building  groups  were  subjected  to  computer  analysis 
to  determine  the  relative  consumption  of  each  category.  The  following  listing 
summarizes  the  results. 


Group  No. 

Title 

Total  Floor 
Area  (sq  ft) 

1980  Consumption 
(Source  MBtu) 

I 

Admin,  Op,  Trng 

365,200 

34,800 

II 

Stor,  Whse 

2,467,400 

210,100 

III 

Rec,  Clubs,  Centers 

48,900 

3,200 

IV 

Mess  Halls,  Eating  Estab 

30,200 

4,400 

V 

Clinic 

6,700 

600 

VI 

Barracks,  BOQ 

24,400 

4,500 

VII 

Stores,  Banks,  Lib,  Chap,  Mus 

28,400 

2,000 

VIII 

Svce  Sta,  Gar,  Mot.  P,  Shops 

646,400 

168,500 

IX 

Family  Housing 

182,200 

12,700 

X 

Other,  Audited 

81,700 

15,000 

- 

Other,  Unaudited,  Fuel  Oil  ^ 

58,900 

- 

Other,  Unaudited,  Electricity 

2 

261,000 

^In  addition  to  the  unaudited  buildings,  this  item  accounts  for  fuel  oil  to  be 
saved  because  of  base-initiated  projects. 
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In  addition  to  note  1,  this  item  includes  outdoor  lighting  and  all  pumps,  fans, 
machines,  and  other  equipment  that  do  not  directly  impact  heating  or  cooling 
loads. 
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Table  1,  Historical  Fuel  Consumption  (cont) 


2.4  TYPICAL  BUILDING  ENERGY  CONSUMPTION 


Tables  2  through  11  show  the  consumption  of  energy  for  heating,  cooling,  and 
lighting  for  individual  buildings  (or  zones  of  buildings).  The  arrangement  of 
the  buildings  is  by  the  10  categories  listed  in  2.3.  (Note:  Lighting  energy  is 
measured  at  the  site;  heating  and  cooling  energy  is  measured  at  the  sources.) 

3.  INCREMENT  A  -  BUILDINGS  AND  PROCESSES 


The  following  measures  were  investigated  in  detail  during  Increment  A.  Those  in 
the  column  on  the  left  did  not  meet  ECIP  criteria  or  were  rejected  for  other 
reasons.  Those  on  the  right  have  been  incorporated  into  one  or  more  ECIP  proj¬ 
ect  packages. 


Exterior  Wall  Insulation 
Exterior  Roof  Insulation 
Domestic  Hot  Water  (DHW)  Timeclocks 
DHW  Temperature  Setback 
Exhaust  Air  Heat  Recovery 
Outside  Air  Economizer 


Interior  Wall  Insulation 

Interior  Roof  Insulation 

Ceiling  Insulation 

Underfloor  Insulation 

Basement  Wall  Insulation 

Personnel  Door  Weather  Stripping 

Bay  Door  Weather  Stripping 

Window  Treating  (including 
Weather  Stripping) 

Interior  Lighting 

Destratification  Fans 

Solar  DHW 

Condenser  Heat  Recovery 
Sensible  Heat  Economizers 
Pipe/Duct  Insulation 


3.1  ECIP  PROJECTS  DEVELOPED 


The  following  paragraphs  describe  the  projects  that  have  resulted  from  the 
Increment  A  portion  of  the  study.  The  effects  of  the  projects  are  summarized  in 
10. 
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Table  2.  Administration,  Operations,  and  Training  Energy  Consumption 
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Table  2.  Administration,  Operations,  and  Training  Energy  Consumption  (Cont.) 

NEW  CUMBERLAKO  ARMY  DEPOT 

TITLE:  ADHIN.  OP,  TR  (Continued) 


Table  3.  Storage  and  Warehouse  Energy  Consumption 

NEW  CUWERLAND  ARMY  DEPOT 
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Table  4.  Theaters,  Clubs*  Recre<}t1on  Centers,  and  Bowling  Energy  Consumption 
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table  5,  Mess  Hall,  Snack  Bar,  Cafeteria,  and  Restaurant  Energy  Consumption 
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Table  6.  Cl  Into  Energy  Consumption 


Table  7.  Barracks  jind  BOQ  Energy  Consumption 

NEW  ClIWERLANO  ARMY  DEPOt 
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Table  10.  Family  Housing  Energy  Consumption 

hew  cuioerland  army  depot 


1 

1 

!§ 

1  ? 

1  5* 

'1 

^1-0 

is'i 

!  U 

1  1 

t  lil-- 

s  1 

f  t:  => 

</>  ^ 

a 

1  §  ! 

.  <  3  CS 

[  ^  Z  1^ 

i 

1 

|2i  = 

1 

VO  1^  O  ^ 

^  V  Uf5  <Vi 


9V 


17 


Table,  11»  Other  Ene>^gy  Consumption 

NEW  CUMOERLANO  ARMY  DEPOT 
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3.1.1  ARCHITECTURAL/STRUCTURAL  MODIFICATIONS.  Work  will  consist  of  the  follow¬ 
ing  modifications  to  achieve  improved  energy  conservation: 


a.  Wall  Insulation. 

(1)  R9  spray  cellulose  on  buildings  PI,  P6,  P7,  P24,  P28,  P82,  P83,  P84, 
P85,  and  P88 

(2)  Rll  F/G  batts  on  buildings  P14,  P54,  P83,  P84,  P400,  T526,  and  T528 

(3)  R13  F/G  batts  on  buildings  PI,  P62,  P82,  P83,  P84,  and  P104 

(4)  R17  F/G  batts  on  buildings  P79,  P81,  P102,  P400,  T524,  and  T526 

(5)  R15  F/G  batts  on  building  P104 

b.  Ceiling  Insulation. 

(1)  R15  lay-in  F/G  batts  in  buildings  PI,  P83,  and  P84 

(2)  Rll  lay-in  F/G  batts  in  buildings  P54,  P79,  P81,  P83,  P84,  P85,  and 
P400 

(3)  R9  lay-in  F/G  batts  in  building  P81 

(4)  R13  lay-in  F/G  batts  in  building  P104 

(5)  R9  spray  cellulose  with  mesh  in  building  P28 

(6)  R15  spray  cellulose  with  mesh  in  building  P7 

(7)  R17  spray  cellulose  with  mesh  in  buildings  PI,  P82,  and  P85 

c.  Floor  Insulation. 


(1)  R7  spray  cellulose  with  mesh  in  building  P400 
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(2)  Rll  spray  cellulose  with  mesh  in  building  P102 


d.  Weather  Stripping.  Doors  in  buildings  P62,  P81,  P82,  P83,  P84,  P85, 
P102,  P442,  and  S268 

e.  Destratification  fans  in  buildings  PI,  P2,  P3,  P4,  P5,  P7,  P8,  P28,  P50, 
P51,  P52,  P53,  P82,  P83,  P84,  P85,  P88,  P400,  S252,  and  T459 

f .  Window  Treatment. 

(1)  R19  spray  cellulose  with  mesh  in  buildings  PI,  P24,  P28,  P82,  P83, 
P84,  P85,  and  P88 

(2)  R14  insulated  curtains  in  buildings  PI,  P14,  P79,  P81,  P82,  P83, 
P84,  P88,  P102,  P244,  P400,  P442,  T244,  and  T524 

(3)  Storm  windows  in  building  PI 

(4)  R19  dryvit  panels  in  building  T459 


Modifications. 


(1)  Incandescent  to  high-pressure  sodium  in  buildings  P2,  P3,  P4,  P5, 
P6,  P8,  P50,  P51,  P53,  and  P88 


(2)  Mercury  vapor  to  high-pressure  sodium  in  buildings  P82,  P83,  P84, 
and  P85 

h.  The  terms  dryvit,  F/G,  and  fiberglass  are  used  to  describe  a  type  of 
product.  They  are  not  intended  to  be  exclusive  of  other  similar 
products . 


3.1.2  SOLAR  DHW  HEATERS  IN  FAMILY  HOUSING.  Work  will  consist  of  installation 
of  solar  DHW  heaters  and  appropriate  plumbing  and  instrumentation  in  family 
housing.  In  addition,  for  buildings  in  the  130,  160,  and  180  series,  a  small 
weatherproof  cover  will  be  constructed  to  house  the  new  hot  water  tank. 
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3.1.3  HEATING,  VENTILATING,  AND  AIR-CONDITIONING  (HVAC)  SYSTEMS  MODIFICATIONS. 


a.  Building  PI  -  Section  I  Commissary:  Refrigeration  System  Heat.  This 
change  consists  of  modifying  the  freezer  refrigeration  condenser  cooling 
water  system.  The  water  will  be  piped  to  a  heating  coil  in  the  existing 
air  handler  in  parallel  to  the  existing  water  cooling  tower.  A  new  con¬ 
trol  circuit  with  a  heating/cooling  thermostat  will  be  required  to 
interlock  and  sequence  the  air  handler  with  the  freezer  refrigeration 
system.  The  heat  that  is  presently  wasted  will  be  reclaimed  in  the  air 
supplied  to  heat  the  buildings. 

b.  Building  P54  -  Computer  Air-Conditioning  Units:  Liquid  Sensible  Heat 
Recovery.  This  change  applies  to  each  of  seven  computer  air- 
conditioning  units  that  utilize  glycol/water  as  the  heat  transport 
medium  for  the  refrigeration  condenser.  A  precooling  coil  will  be  in¬ 
stalled  with  piping  to  connect  it  in  parallel  with  the  existing  glycol/ 
water  cooled  condenser.  Controls  and  valves  will  be  required  to  allow 
the  coil  to  augment  the  cooling  provided  by  the  existing  refrigerant 
coil  during  mild  weather.  In  cold  weather,  the  refrigeration  system 
will  be  shut  down  with  100  percent  of  the  computer  cooling  load  handled 
by  the  glycol /water  cooling  coil. 

4.  INCREMENT  B  -  UTILITIES.  DISTRIBUTION  SYSTEMS.  AND  ENERGY  MONITORING  AND 
CONTROL  SYSTEM  (EMCS) 


The  following  measures  were  studied  in  some  detail  during  Increment  B: 
0  Exterior  lighting  improvements 
0  Steam/condensate  system  improvements 
0  Electricity  distribution  system  improvements 
0  EMCS  expansion 
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4.1  ECIP  PROJECT  DEVELOPED 


This  paragraph  describes  the  only  project  that  resulted  from  the  Increment  B 
portion  of  the  study.  The  effect  of  the  project  is  summarized  in  10. 

4.1.1  MODIFICATIONS  OF  EMCS.  Expand  EMCS  to  include  eight  additional  buildings 
to  control. and  minimize  energy  consumption.  Useful  management  data  will  also  be 
reported  to  reduce  manual  requirements  and  report  malfunctions.  Buildings 
affected  by  this  project  are  P7,  P62,  P88,  P244,  P260,  P261,  P270,  and  T524. 

5.  INCREMENT  C  -  RENEWABLE  ENERGY  SOURCES:  SOLAR  AND  BIOMASS 


The  feasibility  of  utilizing  solar  energy  to  supplement  DHW  heating,  space  heat¬ 
ing,  and  a  combination  of  water  and  space  heating  was  analyzed  during  Increment 
C.  No  project  in  either  the  sample  support  building  or  in  the  sample  family 
housing  building  proved  acceptable  under  Increment  C  guidelines. 

In  the  biomass  portion  of  Increment  C,  the  present  economic  viability  of  wood 
chips  as  a  substitute  fuel  was  determined.  However,  because  of  the  uncertainty 
of  supply  and  the  potential  volatility  of  the  price,  conversion  to  biomass  as 
the  primary  fuel  was  not  recommended.  There  are  no  other  potential  sources  of 
renewable  energy  at  NCAD. 

6.  INCREMENT  D  -  COGENERATION 

Four  different  steam  pressure/temperature  situations  were  analyzed  in  order  to 
determine  the  feasibility  of  electric  cogeneration.  In  each  case,  a  superheater 
was  required  and  outlet  steam  conditions  had  to  be  equivalent  to  current  heating 
system  supply  conditions.  In  none  of  the  cases  was  the  life  cycle  cost  as  low 
as  that  of  the  status  quo. 

7.  INCREMENT  E  -  CENTRAL  BOILER  PLANT  PROJECTS 

Since  NCAD  already  has  a  central  boiler  plant,  this  increment  concentrated  its 
analysis  on  conversion  to  coal  and  the  potential  boiler  size  configuration.  As 
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a  result,  a  five-boiler  coal-  and  wastewood-firing  configuration  was  recommended 
utilizing  the  existing  steam  distribution  system. 

8.  INCREMENT  F  -  FACILITIES  ENGINEER  CONSERVATION  MEASURES 

The  scope  of  work  specific  for  Increment  F  called  for  analysis  of  three  poten¬ 
tial  energy  conservation  projects:  resizing  oil  burner  nozzles,  rezoning  build¬ 
ing  1-1,  and  rezoning  buildings  82,  83,  84,  and  85.  Only  a  portion  of  the  last 
project  was  recommended  for  implementation;  however,  mission  changes  in  the 
interim  have  eliminated  the  need  to  rezone.  In  building  1-1,  the  sources  of  the 
problems  that  led  to  the  rezoning  idea  were  uncovered  during  the  field  survey 
and  appeared  to  be  correctable  without  major  expense. 

9.  INCREMENT  G  -  NONQUALIFIED  INCREMENTS  A  AND  B  PROJECTS 


Several  projects  that  were  originally  considered  under  Increment  A  were  re¬ 
analyzed  under  this  increment.  Those  projects  that  are  acceptable  under 
Increment  G  criteria  are  described  in  the  following  paragraph.  The  effects  of 
the  projects  are  summarized  in  10.  One  additional  project,  outside  air 
economizers  in  buildings  1,  54,  and  81,  was  rejected  again. 

9.1  INCREMENT  G  PROJECTS  DEVELOPED 

9.1.1  WEATHERIZATION  AND  LIGHTING  MODIFICATIONS.  Work  will  consist  of  the 
following  modifications  to  improve  energy  conservation: 

a.  Interior  Wall  Insulation. 


(1)  R7  spray  cellulose  in  building  P87 

(2)  R9  spray  cellulose  in  building  P92 

b.  Roof  Insulation.  R19  interior  spray  cellulose  in  buildings  P87  and  P92 


23 


c.  Window  Insulation.  R19  interior  spray  cellulose  in  buildings  P87  and 
P92 


d.  Replace  fluorescent  lighting  with  high-pressure  sodium  in  building  P92 

9.1.2  INSULATE  STEAM  LINES  TO  U  =  0.1.  The  project  will  consist  of  gaining 
access  to  all  steam  lines  and  insulating  them  to  a  U-factor  of  0.1.  Sump  pumps 
will  be  installed  in  all  pits,  and  manholes  will  be  installed  to  protect  insula¬ 
tion  from  water  damage.  Surroundings  will  be  returned  to  their  original  state. 

9.1.3  WEATHERIZATION  FOR  FAMILY  HOUSING.  Work  will  consist  of  the  following 
modification  to  improve  energy  conservation:  automatic  nighttime  setback 
thermostats  in  buildings  P30,  P40,  P41,  P133-144,  P164-171,  and  P187-197. 

10.  ENERGY  PLAN 

In  FY  83,  NCAD  consumed  821,320  MBtu's  of  energy  at  a  cost  of  nearly  $4  million. 
Implementation  of  all  recommended  projects  except  Increment  E  would  reduce  this 
consumption  to  681,581  Btu's,  which  would  cost  $3,288,000  at  today's  prices. 
Table  12  summarizes  the  recommended  EEAP  projects. 

10.1  ENERGY  USAGE  PER  SQUARE  FOOT 

2 

The  total  area  of  buildings  at  NCAD  is  3.93  million  ft  .  Warehouses  account  for 
2.47  million  of  this  or  63  percent.  On  a  gross  basis,  the  consumptions  in  Btu's 
in  FY  83  and  after  implementation  of  recommended  projects  are: 


Electricity 
Fuel  Oil  No.  2 
Fuel  Oil  No.  6 


FY  83 


120,770  Btu/ftp 
5,933  Btu/ftp 
82,284  Btu/ft 

208,987  Btu/ft^ 


Future 


101,610  Btu/ftp 
5,498  Btu/ftp 
66,321  Btu/ft 

173,429  Btu/ft^ 


A 


19,160  Btu/ftp 
435  Btu/ftp 
15,963  Btu/ft 

35,558  Btu/ft^ 


This  represents  an  overall  reduction  of  over  17  percent  in  total  energy 
consumption. 
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